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Supplementary Information 

Supplementary Figures: 

Supplementary Figure 1. Location of eQTLs for ADH1B in adipose tissues. Positions of 

significant eQTLs for ADH1B in adipose tissue, from GTEx version 7 (GTEx_Consortium, 2013). 

Top line: Subcutaneous adipose, with position on human genome build GRCh37/hg19; next, 

Visceral adipose; bottom, Gene map. 

Supplementary Figure 2. Linkage Disequilibrium (D’) among ADH SNPs with p<10-6. D’ 

among SNPs in the ADH region from Supplementary Table 1 (3 SNPs at a distance were 

omitted to allow good visualization) was calculated and plotted using LDlink for 3 major 

population groups: A. European populations. B. East Asian populations. C. African populations. 

The locations of ADH genes are shown below, along with position of the SNPs along 

chromosome 4. Rs1229984 and rs2066702 are boxed.  

Supplementary Figure 3. Linkage Disequilibrium (D’) among ALDH SNPs with p<5x10-8. D’ 

among SNPs in the ALDH region from Supplementary Table 2 was calculated and plotted using 

LDlink for East Asian populations. Rs671 is boxed.  

 

Supplementary Tables: 

Supplementary Table 1. ADH SNPs associated with alcohol dependence or related traits. 
SNPs with p<10-6 are shown in order of their position on chromosome 4 (GRCh38/hg38). Traits: 

AD = alcohol dependence, Consumption = Ln(drinks per week), Maxdrinks = largest number of 

drinks in 24 h, AUDIT total score, AUDIT-C = questions 1-3 (consumption), AUDIT-P = 



questions 4-10 (problems), Drinker/non drinker status. Population: EUR = European, 23 = 

23andMe EUR, UKB = UK Biobank EUR, AA = African American.  

Supplementary Table 2. ALDH SNPs associated with alcohol dependence and related 
traits. SNPs with p<5x10-8 are shown in order of their position on chromosome 12 

(GRCh38/hg38). Traits: AD = alcohol dependence, Flushing, Consumption = Ln(drinks per 

week), Maxdrinks = largest number of drinks in 24 h, Drinker vs. Non-drinker.  

 

Supplementary note. Analyses reported here have made use of many bioinformatic resources:  

• The 1000 Genomes Project (The_1000_Genomes_Project_Consortium et al., 2015) 

data are at http://www.internationalgenome.org/home.  

• The Genotype-Tissue Expression (GTEx) Project (GTEx_Consortium, 2013) was 

supported by the Common Fund of the Office of the Director of the National Institutes of 

Health, and by NCI, NHGRI, NHLBI, NIDA, NIMH, and NINDS.  

• The Genome Aggregation Database (gnomAD) (Lek et al., 2016) data are 

at http://gnomad.broadinstitute.org/.  

• LDlink is provided by the National Cancer Institute (Machiela and Chanock, 2018).  

• ALFRED (Rajeevan et al., 2012) is at http://alfred.med.yale.edu.  

• rAggr is at http://raggr.usc.edu.  

 

Other coding alleles present at ≥1% in at least one population. Data from the Genome 

Aggregation Database; gnomAD version 2, http://gnomad.broadinstitute.org (Lek et al., 2016). 

Most have not been studied at the protein level. 

ADH1A: Coding variations are essentially non-existent, with none having an allele 

frequency of 1% or above in any population studied. 

ADH1B: There are only 2 other missense variations with allele frequencies over 1% in at 

least 1 population: rs113075608 (Trp16Arg in Africans) and rs41275699 (Ile65Thr in 

Finns), and these have not been studied at the protein level. 



ADH1C: There are less common variants in ADH1C that are rarely studied, including 

Pro352Thr (rs35719513), found at low frequency in Native American populations (MAF = 

0.039) and nearly never elsewhere (≤0.005) (Osier et al., 2002), and a stop codon at 

position 79 (rs283413) not found in many populations (overall frequency in the 1000 

genomes populations = 0.007). There is only 1 other missense variation with allele 

frequencies over 1% in at least 1 population: rs35385902 (Arg48His in Africans) would be 

expected to affect kinetics as much as the same change in ADH1B does, but it has not 

been studied at the protein level.  

ADH4: There are few coding variants in ADH4, one of which (Ile309Val, rs1126671) 

affects the stability of the enzyme and its binding of ethanol (Stromberg et al., 2002); it is 

relatively common in Europeans (MAF = 0.30) and Africans (MAF=0.14) but rare in East 

Asians (MAF ~ 0.001). There are 2 other missense variations with allele frequencies over 

1% in several populations: rs1126673 (Val374Ile) and rs13125262 (Phe8Leu), that have 

not been studied at the protein level, plus an early terminator, rs3919370 (Tyr22Ter), that 

should abolish activity.  

ADH5: There is only one known coding variation in ADH5 with an allele frequency over 

1%, rs28730623 (Leu163Ser), which has not been studied at the protein level. 

ADH7: There are 3 missense variants with MAF above 1%: rs1573496 (Gly100Ala, 

unlikely to affect kinetics), rs59534319 (Lys246Glu, in Africans), and rs113993320 

(Arg58His, in Africans), but they have not been studied at the enzymatic level.  

ALDH1A1: Only 1 missense variant has MAF above 1%: rs8187929 (Ile177Phe) in East 

Asia, and it is unlikely to affect kinetics.  

ALDH1B1: rs2073478 (Arg107Leu) is at high frequency in several populations, ranging 

from 0.297 to 0.495. rs2228093 (Ala86Val) ranges in MAF from 0.093 to 0.380. rs4878199 

(Val253Met) ranges up to 0.146. rs113083991 (Val176Ile) ranges up to 0.90. There are 

also 2 frameshifts: rs538496304 (Gly193ValfsTer16) and rs201408956 

(Gly388GlufsTer23) that are present at over 1% in at least one population.  

ALDH2: rs201582342 (Pro92Thr) reaches 0.257 and rs201108880 (Val304Met) reaches 

0.022. 
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